The products of the activity of xanthine oxidase (EC 1.2.3.2) include such reactive substances as H,O,, singlet oxygen and the superoxide and hydroxyl free radicals (KeUogg & Fridovich,
noradrenaline and adenosine deaminase (lpg/ml; calf intestine, from Boehringer; sp. activity 200 unitdmg, where 1 unit of activity is the amount of enzyme required to transform 1 pmol of substrate/min under optimal conditions). The points represent the means f S.E.M. of three replicates.
1975), which are currently receiving considerable attention not only because they lead to the formation of lipid hydroperoxides, but also because the latter may promote the formation of prostaglandins (Hemler et al., 1979) and the free radicals themselves may stimulate cyclic GMP synthesis (Mittal & Murad, 1977) .
It has been shown that xanthine oxidase is present in isolated adipocytes and that it can oxidize the appreciable quantity of purine derivatives released during their incubation in KrebsRinger bicarbonate buffer containing bovine serum albumin (Fain, 1979 ; M. F. Grahn, J. E. Souness & J. I. Davies, unpublished work) . This activity is clearly a potential source of H20, and its free-radical relatives.
One mode of action that is open to the purine-related substrates of xanthine oxidase was discovered by Raben & Matsuzaki (1966) , who showed that, while diminishing the lipolytic response to L-adrenaline, adenosine, inosine and hypoxanthine added to incubation media containing adiposetissue pieces also enhanced the degradation of the hormone. Both of these effects were reversed by allopurinol (4-hydroxypyrazolo[3,4-d]pyrimidine), an inhibitor of xanthine oxidase.
it became apparent that the degradation of the hormone by products of xanthine oxidase activity cannot adequately account for the effects of purine derivatives on lipolysis when it was shown that these substances also inhibit the lipolytic action of corticotropin (Davies, 1968) . However, a more general antilipolytic effect might be expected if the free radicals generated by xanthine oxidase cause changes, not only in the hormone, but also in its target cell. Such changes in adipocyte properties caused by exposure to H,O, have been depicted as 'insulin-like' effects (Czech, 1977) . Table 1 shows that a combination of xanthine oxidase and xanthine, a substrate of the enzyme, has a potent inhibitory action against the lipolytic response of isolated rat adipocytes to Vol. 8 Table 1 . Inhibition of non-esteriJied fatty acid production by xanthine oxidase Isolated adipocytes were prepared from male Wistar rats (15&2OOg) and incubated (30mg of triacylglycerol/ml) at 37OC in Krebs-Ringer bicarbonate buffer with 2% (w/v) bovine serum albumin. The incubations were stirred (M. F. Grahn, J. E. Souness & J. I. Davies, unpublished work). The concentrations of the agonists were: L-noradrenaline 1 , UM, corticotropin (pig, Sigma) 0.1 pg/ml, adenosine deaminase (calf intestine, Boehringer; sp. activity 200 units/mg) 1 pg/ml, xanthine l m~, xanthine oxidase (cow milk, Boehringer; sp. activity 0.4 unit/mg) 14pg/ml (for each enzyme 1 unit of activity is the amount required to transform lpnol of substrate/min under optimal conditions). Each value represents the mean of two (+) The consequences of such freeradical generation presumably depend on the location of xanthine oxidase within the cell even though the mobility of superoxide is considerable (Lynch & Fridovich, 1978) . The observation that the potential effects of xanthine oxidase activity in adipocytes include a change in one of its principal control functions is of particular interest in suggesting a potential hazard of incorporating into diets components with high contents of nucleic acids, from which certain purines may enter the general circulation (Heaf & Davies, 1976) . Although the effect is complex, it is noteworthy that in the blood non-esterified fatty acid concentrations are among the parameters known to respond to dietary RNA (Heaf et al., 1979) . P-light chains. The P-light chain has been shown to be phosphorylated by a specific, Ca2+-dependent light-chain kinase which is present in all muscle types (Frearson et al., 1976a) . Phosphorylation of the P-light chain in myosin from striated muscle does not appear to change its enzymic properties (Perry  et al., 1979) . In contrast, phosphorylation of P-light chain in smooth muscle myosin causes a marked activation of ATPase activity (Adelstein, 1978) . Phosphorylation of P-light chain has been demonstrated in vivo in skeletal muscle (Barany & Barany, 1977; Stull & High, 1977) and smooth muscle (Barron et al., 1979; Murray & England, 1980) . In perfused rabbit heart, it was reported that the P-light chain was fully phosphorylated under control conditions, and that with adrenaline the phosphate content decreased by 50% (Frearson el al., 19766) . This result is rather surprising in view of the fact that with adrenaline there is an increase in intracellular Ca2+ (Van Winkle & Schwartz, 1976) which would be expected to increase the activity of the P-light chain kinase. Accordingly we have reinvestigated the phosphorylation of P-light chain in perfused rat heart. Rat hearts were perfused for lOmin by the Langendorff technique w i t h bicarbonate-buffered medium (Krebs & Henseleit, 1932) , gassed with 95% 02/5% CO, and containing 11 mM-ghKOSe. Perfusion was continued for a further 30 s with control medium or medium containing 5 pM-adrenaline before the hearts were freeze-clamped. Frozen hearts were powdered and extracted in 5 M-guanidine hydrochloride, containing phenylmethylsulphonyl fluoride (0.1 mM) at pH 1.5. Contaminating protein was precipitated with ethanol and the light chains were partially purified by chromatography on DEAE-cellulose (Frearson et al., 19766) . Essentially pure light chains were obtained by further chromatography on CM-cellulose. Polyacrylamide gel electrophoresis (Laemmli, 1970) showed that 55 & 4% (mean s.D.) of the protein was P-light chain, and 41 & 5% was A-light chain. The only contaminant was a highly acidic protein of apparent mol. wt. 17OOO which was present at approximately 5% of the concentration of the light chains. Table 1 (second column) shows that the P-light chain contained approximately 0.6 mol phosphate/mol light chain in both control and adrenaline-perfused hearts. This was calculated assuming that only the P-light chain had phosphate covalently attached. This assumption was tested by perfusion of hearts with 32P,. The distribution of 32P in the purified light chains was measured by autoradiography, which showed that only the P-light chain was radioactively labelled.
The proportion of the P-light chain in the phosphorylated form was also estimated by polyacrylamide gel electrophoresis in 8M-urea (Perrie & Perry, 1970) . Table 1 (third column) shows that approximately 50% of the P-light chain was in the phosphorylated form in both control and adrenaline-perfused hearts. The values obtained from the total phosphate measure-
